I 


AD-A072  964  ACKENHEIL  AND  ASSOCIATES  BALTIMORE  MO  F/6  13/2 


NATIONAL  DAM  INSPECTION  PROGRAM.  LITTLE  Y OUGH I OGHEN Y RIVER  SITE— ETC (U) 
JUN  79  J D HAINLEY  DACW31-79-C-0038 


OHIO  RIVER  BASIN 

LAN  DON'S  DAM  RUN,  GARRETT  COUNTY 


MARYLAND ' 


_ COLOR  PLATES:  ALL 
WILL  BE  IN  BLACK  AND  W, 


PHASE  I INSPECTION  REPORT 

NATIONAL  DAM  INSPECTION  PROGRAM 

ORIGINAL  CONTAINS  COLOR  PLATES • ALL 
REPRODUCTIONS  WIU  BE  IN  BLACK  anh  1 


Jf~C  - 00  3 

PREPARED  FOR 


DEPARTMENT  OF  THE  ARMY 
BALTIMORE  DISTRICT,  CORPS  OF  ENGINEERS 
BALTIMORE,  MARYLAND  21203 


ACKENHEIL  A ASSOCIATES,  BALTIMORE,  MD,  INC. 
7902  BELAIR  ROAD 
BALTIMORE,  MARYLAND  21236 


PREFACE 


V 


This  report  Is  prepared  under  guidance  contained  In  the  Recommended 
Guidelines  for  Safety  Inspection  of  Dams,  for  Phase  1 Investigations. 
Copies  of  these  guidelines  may  be  obtained  from  the  Department  of  the 
Army,  Office  of  Chief  of  Engineers,  Washington,  D.C.  20314. 

The  purpose  of  a Phase  1 Investigation  Is  to  Identify  expeditiously 
those  dams  which  may  pose  hazards  to  human  life  or  property.  The 
assessment  of  the  general  condition  of  the  dam  Is  based  upon  visual 
observations  and  review  of  available  data.  Detailed  Investigation  and 
analyses  Involving  topographic  mapping,  subsurface  Investigations, 
material  testing,  and  detailed  computational  evaluations  are  beyond 
the  scope  of  a Phase  1 Investigation;  however,  the  Inspection  Is  Intended 
to  Identify  any  need  for  such  studies  which  should  be  performed  by  the 
owner. 


In  reviewing  this  report.  It  should  be  realized  that  the  reported 
condition  of  the  dam  Is  based  on  observations  of  field  conditions  at 
the  time  of  Inspection  along  with  data  avlalable  to  the  inpsectlon 
team.  In  cases  where  the  reservoir  was  lowered  or  drained  prior  to 
inspection,  such  action,  while  Improving  the  stability  of  the  dam, 
removes  the  normal  load  on  the  structure  and  may  obscure  certain  condi- 
tions which  might  otherwise  be  detectable  If  Inspected  under  the  normal 
operating  environment  of  the  structure. 

It  Is  Important  to  note  that  the  condition  of  the  dam  depends  on 
numerous  and  constantly  changing  Internal  and  external  factors  which 
are  evolutionary  In  nature.  It  would  be  Incorrect  to  assume  that  the 
present  condition  of  the  dam  will  continue  to  represent  the  condition 
of  the  dam  at  some  point  In  the  future.  Only  through  frequent  Inspec- 
tions can  unsafe  conditions  be  detected  and  only  through  continued  care 
and  maintenance  can  these  conditions  be  prevented  or  corrected. 


Phase  1 inspections  are  not  Intended  to  provide  detailed  hydrologic 
and  hydraulic  analyses.  In  accordance  with  the  established  Guidelines, 
the  spillway  design  flood  Is  based  on  the  estimated  "Probable  Maximum 
Flood"  (PMF)  for  the  region  (greatest  reasonably  possible  storm  runoff), 
or  fractions  thereof.  The  spillway  design  flood  provides  a measure  of 
relative  spillway  capacity  and  serves  as  an  aid  In  determining  the  need 
for  more  detailed  hydrologic  and  hydraulic  studies,  considering  the 
size  of  the-jgy^ ygneral  condition , and  the  downstream  damage 
potential.'  r y 1 
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( National  Dam  Inspection  Program.  Little  \ 

Youghiogheny  River  Site  Number  5 \ 

(NDI-ID-MD-55),  Ohio  River  Basin, 

Landon's  Dam  Run,  Garrett  County, 

Maryland.  Phase  I Inspection  / 

PHASE  1 REPORT 

NATIONAL  DAM  INSPECTION  PROGRAM 

<f)  h 

NAME  OF  DAM:  Little  Youghiogheny  Site  No.  5 
STATE  LOCATED:  Maryland 
COUNTY  LOCATED:  Garrett 

STREAM:  Landon's  Dam  Run,  a small  tributary  of  the  Little 

Youghiogheny  River  , 

DATES  OF  INSPECTION:  April  10,  1979,  and  May  24,  1979  > 

COORDINATES:  Lat.  39°  22. 5* , Long.  79°  22.5' 
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ASSESSMENT  OF  GENERAL  CONDITIONS:  Based  on  the  evaluation  of  available 
design  Information,  and  visual  observations  of  conditions  as  they  existed 
on  the  dates  of  the  field  reconnaissances,  the  general  condition  of 
Little  Youghiogheny  Site  No.  5 Is  considered  to  be  good. 
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Wet  zones  observed  at  the  toe  area  of  the  downstream  embankment  slope 
should  be  periodically  observed  to  determine  If  seepage  conditions  are 
developing  and  if  remedial  work  Is  required. 

According  to  guideline  criteria.  Little  Youghiogheny  Site  No.  5 is 
classified  as  an  "Intermediate"  size,  "high"  hazard  dam.  Based  on  Soil 
Conservation  Service  hydrological/hydraullc  computations,  spillway 
capacity  was  found  adequate  to  pass  100%  of  the  PMF.  Therefore,  spillway 
capacity  is  in  accordance  with  recommended  guideline  criteria. 

The  following  recomnendatlons  should  be  Implemented  as  soon  as  possible: 

(1)  Monitor  wet  zones  near  toe  of  downstream  embankment 
slope.  Monitoring  to  consist  of  periodically  observing 
the  wet  zones  for  increases  In  areal  extent  or  development 
of  seepage  conditions. 

(2)  Develop  a formal  flood  surveillance  and  warning  plan. 
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(3)  Develop  a formal  maintenance  and  Inspection  program. 

(4)  Replace  small  animal  guard  screen  on  outlet  toe  drain. 

(5)  Repair  eroded  rills  and  footpaths  on  embankment  slopes 
and  junctions. 
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PHASE  1 REPORT 

NATIONAL  DAM  INSPECTION  PROGRAM 
LITTLE  YOUGHIOGHENY  SITE  NO.  5 
NATIONAL  I.D.  NO.  MD  55 


1.1  General 

a.  Authority.  The  study  was  performed  pursuant  to  the  authority 
granted  by  The  National  Dam  Inspection  Act,  Public  Law  92-367, 
to  the  Secretary  of  the  Army,  through  the  Corps  of  Engineers, 
to  conduct  Inspections  of  dams  throughout  the  United  States. 

b.  Purpose.  The  purpose  of  this  study  Is  to  determine  If  the  dam 
constitutes  a hazard  to  human  life  or  property. 

1 . 2 Description  of  Project 

a . Dam  and  Appurtenances 

1)  Embankment.*’  The  Little  Youghlogheny  Site  No.  5 dam  was 
designed  as  a zoned  earthflll  structure.  The  dam  Is 
approximately  550  ft.  long,  has  a maximum  toe-to-crest 
height  of  41  ft.,  and  a crest  width  of  15  ft.  Upstream 
and  downstream  embankment  slopes  have  Inclinations  of 
3H: IV  and  2.5H:1V,  respectively.  An  earthflll  cutoff 
trench  Is  located  on  the  centerline  of  the  embankment  and 
extends  the  full  length  of  the  dam.  (Refer  to  PTete-Mefr; 
4,  2,  3,  and  4.) 

2)  Seepage  Drain  System.  ^According  to  as-built  drawings, 
seepage  water  Is  collected  by  a sand  and  gravel  filter 
trench  and  perforated  pipe  drain  system.  This  drain 
system  Is  located  approximately  45  ft.  upstream  from  the 
downstream  embankment  toe  and  Is  extended  about  8 ft. 
below  the  original  ground  elevation.  Collected  seepage 
Is  drained  out  of  the  dam  embankment  by  means  of  a sand 
and  gravel  blanket  drain  and  two  non- perforated  outlet 
drain  pipes  located  near  the  reinforced  concrete  pipe 
outlet.  (Refer  to  Plate  No.  3.) 

' ^ . v.  r 

3)  Flood  Discharge  Facilities.  Flood  discharge  facilities 
consist  of  a principal  spillway  riser,  outlet  pipe,  and 
an  emergency  spillway  channel.  Principal  spillway  Intake 
works  Include  an  18  In.  dla.  corrugated  metal  reservoir 
drain  inlet  pipe  and  two  8 ft.  long  overflow  weirs. 

Outlet  works  consist  of  an  18  In.  dla.  slide  gate  and  a 
48  In.  dla.  reinforced  concrete  outlet  pipe.  The  slide 
gate  Is  controlled  by  a hand  operated  turn  wheel  and 
provides  for  drawdown  of  the  reservoir.  The  concrete 
outlet  pipe  Is  approximately  230  ft.  long  and  Is  connected 
to  the  base  of  the  principal  spillway  riser.  The  pipe 
discharges  downstream  of  the  dam  Into  a 30  ft.  wide 
plunge  pool  lined  with  riprap.  (Refer  to  Plate  Nos.  1 
through  5.) 
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The  emergency  spillway  channel  Is  cut  Into  natural  earth 
and  is  located  on  the  right  abutment.  The  spillway 
channel  Is  125  ft.  wide,  600  ft.  long,  and  Is  underlain 
by  sand  and  gravel  soil  materials.  Spillway  flow  Is 
discharged  approximately  150  ft.  downstream  of  the  dam 
Into  the  plunge  pool  exit  channel. 

b.  Location.  Little  Youghlogheny  Site  No.  5 Is  located  on 
Landon's  Dam  Run,  a north  flowing  tributary  of  the  Little 
Youghlogheny  River.  Landon's  Dam  Run  Is  a secondary 
tributary  of  the  Youghlogheny  River.  The  dam  Is  situated 
In  Garrett  County,  Maryland,  approximately  1 mile  southeast 
of  Mountain  Lake  Park  and  about  3 miles  southeast  of 
Oakland.  (Refer  to  Location  Plan,  Appendix  E.) 

c.  Size  Classification.  Based  on  a maximum  dam  height  of 

41  ft.  and  a top  of  dam  storage  capacity  of  1,500  ac.  ft., 
the  dam  facility  Is  accordingly  classified  In  the  "Intermediate" 
size  category. 

d.  Hazard  Classification.  Little  Youghlogheny  Site  No.  5 Is 
located  three  (3)  miles  upstream  from  Oakland's  population 
center  of  about  1,800  residents.  The  Little  Youghlogheny 
River  channel  traverses  the  south-central  section  of 
downtown  Oakland.  Hence,  loss  of  life  Is  expected  In  the 
event  of  a dam  failure.  Substantial  damage  could  also 
occur  to  conmerclal  and  residential  properties  located 
along  Landon's  Dam  Run  and  the  Little  Youghlogheny  River 
channels  during  high  flood  flows.  Therefore,  the  dam  Is 
accordingly  classified  as  a "high"  hazard. 

e.  Ownership.  The  Wilson  Run  Public  Watershed  Association, 

Oakland,  MD,  Is  legally  responsible  for  the  operation  and 
maintenance  of  Little  Youghlogheny  Site  No.  5.  The  dam 
was  constructed  by  easement  of  private  properties  owned 
by  E.  0.  Wonderly,  and  W.  M.  Cal  11s. 

f.  Purpose  of  Dam.  The  primary  purpose  of  Little  Youghlogheny 
Site  No.  5 Is  flood  water  detention. 

g.  Design  and  Construction  History.  Little  Youghlogheny 
Site  No.  5 was  designed  by  the  Soil  Conservation  Service, 
Engineering  and  Watershed  Planning  Unit,  Upper  Darby,  PA, 

In  1966.  Construction  began  June  20,  1966,  and  was 
completed  November  28,  1966.  The  Phoenix  Construction 
Corporation,  Cumberland,  MO,  constructed  the  dam  facility 
under  the  supervision  of  the  Soil  Conservation  Service. 
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Major  design  modifications  Included  deletion  of  the  left 
dam  abutment  seepage  blanket  drain  and  deletion  of  dental 
grout  treatments  of  rock  foundation  sur;  ”®s.  These 
modifications  were  primarily  a result  of  excavated  foundation 
rock  surfaces  being  relatively  free  of  fissures  and 
cracks. 

h.  Normal  Operating  Procedure.  The  dam  facility  operates  as 
an  uncontrolled  structure.  Under  normal  conditions, 
reservoir  pool  Is  maintained  at  El.  2,423,  the  level  of 
the  uncontrolled  overflow  weirs  of  the  principal  spillway 
riser.  Flood  flows  are  discharged  through  the  principal 
spillway  riser  or  in  combination  with  the  emergency 
spillway. 


1.3  Pertinent  Data 


a.  Drainage  Area 

b.  Discharge  at  Dam  Facility 

Maximum  known  flood  at  dam  facility 
Ungated  spillway  capacity  at  design  high 
water  elevation 

Ungated  spillway  capacity  at  top  of 
dam  elevation 

c.  Elevation  (feet  above  MSL) 

Constructed  top  of  dam 
Design  high  water 
Normal  Pool 

Emergency  spillway  crest 

Principal  spillway  overflow  weir  crest 

Maximum  tailwater 

Upstream  invert  of  outlet  pipe 

Downstream  invert  of  outlet  pipe 

Streambed  at  centerline 

d.  Reservoir  Length 

Length  of  maximum  pool 
Length  of  normal  pool 


3.4  sq.  ml. 


Unknown 
1 ,785  cfs 
13,500  cfs 


El.  2,452.8 
El.  2,445.2 
El.  2,423.4 
El.  2,442.0 
El.  2,423.4 
Unknown 
El.  2,414.0 
El.  2,412.0 
El.  2,412.0± 


0.85  ml. 
0.45  ml. 


e.  Total  Storage 


Constructed  top  of 
Design  high  water 
Emergency  spillway 
Principal  spillway 
Normal  pool  level 
Sediment  pool 


dam 

1,500 

ac. 

ft. 

865 

ac. 

ft. 

crest 

625 

ac. 

ft. 

overflow  weir  crest 

42 

ac. 

ft. 

42 

ac. 

ft. 

42 

ac. 

ft. 
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Constructed  top  of  dam 
Doslgr  high  Motor 
Spll  Hay  crest 
Norm'  pool 
Sediment  pool 

Dam 

Type 
Length 
Height 
Top  width 
Side  slopes 
Downstream 

Upstream  (with  10  ft.  wide  bench) 
Zoning 

Impervious  core 
Cutoff  provisions 
Grout  curtain 

Regulating  Outlet 

Type 

Riser  height 
Riser  dimensions 

Length  of  connecting  outlet  pipe 
Gates 

Emergency  Spillway 

Type 
Width 

Crest  elevation 
Gate 

Upstream  channel 
Crest  width 
Downstream  channel 
Length  of  channel 


96  acres 
68.5  acres 
59  acres 
11  acres 
11  acres 


Earth 
550  ft. 

41  ft. 

15  ft. 

2.5H:1V 
3H:1V 
yes 
yes 

Compacted  cutoff  trench 
none 


Concrete  drop  Inlet  riser  and 
36  In.  dla.  R.  C.  outlet  pipe 
9.5  ft. 

3x9  ft.  Interior 
225  ft. 

18  In.  dla.  slide  gate  Class  0-29 


Trapezoidal  earth  channel 
125  ft. 

2,442.0  ft.  MSL 
None 

Vegetated  earth  with  a negative  1%  slope 

30  ft. 

Vegetated  earth  with  a positive  2.8X  slope 

600  ft.,  curved 
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Data  Aval  lab?;-  The  following  available  data  can  be  obtained 
from  the  Maryland  Water  Resources  Administration  and  the  Soil 
Conservation  Service. 

1)  Hydrology  and  Hydraulics.  Available  design  information 


includes  hydrological  calculation  sunmaries,  flood 
hydrographs,  discharge  calculations,  and  rating  curves. 

Design  information  obtained  from  Soil  Conservation 
Service  design  report,  Little  Youghiogheny  River  Watershed, 

Site  No.  5,  dated  February  28,  1966. 

2)  Embankment.  Design  information  includes  construction 

drawings,  slope  stability  summary,  construction  specifications, 
geologist's  report,  laboratory  soil  test  data  and  a 
construction  history  report.  Available  information 
obtained  from  the  report  identified  in  Section  2 . 1 -a ( 1 ) 
and  Construction  Specifications,  Little  Youghiogheny  Watershed, 


Site  No.  5,  and  Engineer's  Report  on  Construction  and  Test  Results 
for  LittTe  Youghiogheny  Site  No.  All  reports  were 
prepared  by  Soil  Conservation  Service,  U.  S.  Department 
of  Agriculture. 

3)  Appurtenant  Structures.  Available  information  includes 
detailed  structural  design  calculations,  design  drawings, 
and  construction  specifications.  Design  information 
obtained  from  reports  identified  in  Section  2.1-a(2). 

Design  Features.  Principal  features  of  the  dam  embankment  and 
appurtenant  structures  are  illustrated  on  Plates  1 through  5. 

A description  of  design  features  is  also  discussed  in  Section 
1.2,  "Description  of  Project".  Dam  and  appurtenant  structures 
are  designed  in  accordance  with  Soil  Conservation  Service, 
structure  classification  "C"  criteria. 

1)  Embankment.  According  to  design  documents,  the  zoned 
earthfill  embankment  consists  of  an  impervious  core  and 
an  outer  shell.  The  core  has  a base  width  of  60  ft., 

0.5H:1V  side  slopes,  and  extends  from  the  cutoff  trench 
to  about  9 ft.  below  the  dam  crest.  The  central  section 
of  the  core  is  constructed  of  clay  earthfill,  while  the 
outer  10  ft.  of  the  core  is  constructed  of  a sand  and 
gravel  mixture.  Outer  shell  embankment  earthfill  consists 
primarily  of  clayey  and  sandy  gravels.  All  earthfill 
materials  were  obtained  from  borrow  sources  located 
within  reservoir  site  boundaries. 

The  underlying  cutoff  trench  has  a base  width  of  12  ft. 
and  side  slope  inclinations  of  1H : IV . The  trench  is 
extended  to  bedrock  and  is  backfilled  with  compacted 
clay. 


2) 


Seepage  Drain  System.  The  seepage  drain  system  consists 
of  a 12  in  dla.  perforated  pipe  located  In  the  top 
section  of  a filter  trench  drain,  excavated  to  bedrock. 

The  drain  system  Is  about  460  ft.  long  and  Includes  a 
25  ft.  long  extension  Installed  to  Intercept  Intermittent 
seepage  from  a spring  source  located  at  the  downstream 
embankment  toe  of  thr  left  abutment.  An  18  ft.  wide 
blanket  drain  and  two  12  In.  dla.  corrugated  outlet  pipes 
collect  seepage  from  the  filter  trenches  and  drain  the 
water  through  the  dam  embankment  to  the  outlet  plunge 
pool.  At  the  junction  of  the  filter  trenches  and  blanket 
drain,  a clay  plug  Is  constructed  directly  beneath  the 
blanket  drain.  This  clay  plug  provides  support  for  the 
concrete  outlet  pipe  and  cradle  and  blocks  drainage  from 
the  lower  half  of  the  connecting  filter  trenches.  As 
previously  reported,  the  left  dam  abutment  seepage  blanket 
drain  was  not  Installed. 

3)  Flood  Discharge  Facilities.  The  concrete  principal 
spillway  riser  is  l2.f>  ft.  In  height  and  has  an  Inside 
dimension  of  3x9  ft.  A steel  grate  serves  as  a roof 
cover  for  the  "drop  inlet"  spillway  riser.  Trash  rack 
provisions  consist  of  three  angle  iron  crosspieces  for 
each  overflow  weir  opening.  The  36  in.  dia.  outlet  pipe 
is  supported  on  a continuous  concrete  cradle  and  Is 
constructed  with  seven  (?)  equally  spaced  reinforced 
concrete  antl-seep  collars.  A reinforced  concrete  wall 
bent  supports  the  pipe  outlet  at  the  location  of  the 
plunge  pool.  Water  entering  the  spillway  flows  vertically 
down  the  riser,  through  the  230  ft.  long  outlet  pipe. 

Into  the  plunge  pool. 

The  emergency  spillway  consists  of  a trapezoidal  natural 
earth  channel  with  2H:1V  and  3H : IV  side  slopes.  The 
upstream  spillway  channel  is  inclined  on  a negative  1% 
slope,  the  downstream  channel  a positive  2.8%  slope. 

Maximum  channel  flow  velocity  is  estimated  to  reach 

7.2  ft. /sec.  at  the  control  section  of  the  spillway. 

2.2  Construction.  Based  on  the  review  of  available  design  documents 
and  field  observations,  it  may  be  concluded  the  dam  was  constructed 
in  general  accordance  with  the  intended  design  drawings  and  specifi- 
cations. No  unusual  construction  difficulties  were  reported.  Soil 
Conservation  Service  provided  a field  representative  to  supervise 
construction  and  perform  field  density  tests  to  monitor  fill  compaction. 

2.3  Operation.  The  principal  and  emergency  spillways  are  uncontrolled 
structures.  No  performance  or  operation  records  are  maintained. 

The  mechanical  slide  gate  housed  in  the  principal  spillway  riser  Is 
the  only  operational  feature  of  the  dam.  The  slide  gate  Is  used  to 
regulate  the  drawdown  of  the  reservoir  pool  and  Is  normally  closed. 
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Evaluation 

a.  Availability.  All  available  design  Information  and  drawings 
were  obtained  from  the  Dam  Safety  Division,  Maryland  Water 
Resources  Administration,  and  the  Soil  Conservation  Service. 

b.  Adequacy.  T‘'e  available  design  Information  Is  reasonably 
documented  and  Is  considered  adequate  to  evaluate  the  dam  and 
appurtenances  In  accordance  with  the  scope  of  a Phase  1 study. 
However,  slope  stability  summaries  presented  In  the  Soil 
Conservation  Service  design  report,  do  not  Indicate  the  factors 
of  safety  against  shear  failure  obtained.  In  general,  the  dam 
and  appurtenant  structures  are  considered  to  have  been  designed 
In  general  conformance  with  accepted  engineering  practice. 

c.  Validity.  Based  on  the  available  data,  there  Is  no  observable 
evidence  or  reason  to  question  the  validity  of  the  design 
Information  and  drawings. 
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SECTION  3 
VISUAL  INSPECTION 


3.1  Findings 

a.  General . The  on-site  reconnaissance  of  Little  Youghiogheny 
Site  No.  5 consisted  of: 

1)  Visual  observations  of  the  earth  embankment,  abutment, 
and  spillway  structures. 

2)  Visual  observation  of  exposed  sections  of  the  concrete 
principal  spillway  riser,  gate  valve  mechanisms,  outlet 
pipe,  reservoir,  and  plunge  pool. 

3)  Visual  observations  of  discernible  hazardous  conditions 
or  safety  deficiencies. 

4)  Evaluation  of  the  downstream  hazard  potential. 

Visual  surveys  were  performed  during  periods  when  reservoir 
and  tailwater  were  at  normal  pool  levels. 

A visual  observation  checklist  and  field  sketch  are  given  in 
Appendix  A.  Specific  observations  are  illustrated  in  photographs 
of  Appendix  D. 

In  general,  visual  observations  indicate  the  dam  was  adequately 
maintained  and  in  good  condition  at  the  present  time. 

The  following  conditions  were  observed  on  the  dates  of  the 
field  reconnaissances. 

b.  Embankment 

1)  Embankment  Surface.  Upstream  and  downstream  embankment 
slope  surfaces  appeared  saturated  and  soft.  Several 
surface  areas  were  also  "pitted",  and  appeared  slightly 
depressed  in  elevation  relative  to  surrounding  slope 
surfaces.  It  is  presumed  past  and  current  grazing 
activities  by  cattle  have  loosened  and  pitted  the  embankment 
surface,  allowing  surface  drainage  to  erode  small  rills 

and  shallow  depressions.  A few  animal  burrow  holes  were 
observed  on  the  downstream  embankment  slope. 

2)  Erosion.  Minor  rill  erosion  was  observed  on  the  upstream 
left  abutment  junction,  and  areas  of  the  downstream 
slope.  The  rill  erosion  Is  attributed  to  surface  drainage. 
An  eroded  footpath,  about  0.1  ft.  deep,  is  located  on  the 
upstream  embankment  slope  near  the  shoreline.  This 
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eroded  footpath  extends  the  full  length  of  the  dam.  A 
shallow  footpath  is  also  eroded  on  the  upstream  edge  of 
the  dam  crest,  near  the  left  abutment. 


3)  Wet  Zone.  Wet  zones  were  observed  along  the  downstream 
embankment  toe  area  on  each  side  of  the  outlet  pipe 
discharge  structure.  However,  no  measurable  seepage  is 
associated  with  these  wet  zones. 

4)  Seepage  Drain  System.  The  outlet  toe  drains,  located  on 
the  right  and  left  sides  of  the  concrete  outlet  pipe, 
were  discharging  at  the  estimated  rate  of  1 gpm  and 

5 gpm,  respectively.  The  small  animal  guard  screen  was 
missing  on  the  west  outlet  toe  drain.  The  protective 
bituminous  coating  on  the  corrugated  metal  drain  pipes  is 
partially  deteriorated. 

Appurtenant  Structures 

1)  Principal  Spillway.  There  was  no  observed  evidence  of 
cracking  or  spalling  on  exposed  concrete  surfaces.  Trash 
racks  were  observed  free  of  debris  and  in  good  condition. 

The  18  in.  dia.  slide  gate  was  exercised  and  found  to  be 
in  adequate  operating  condition.  Slide  gate  control 

stem,  stem  guides,  and  steel  grate  roof  cover  were  »j 

observed  in  good  condition.  p 

2)  Outlet  Works.  Exposed  sections  of  the  concrete  outlet 
pipe  and  support  cradle  were  observed  free  of  cracking 
and  spalling.  Plunge  pool  riprap  lining  appeared  stable 
and  in  good  condition.  The  plunge  pool  was  observed  free 
of  debris  and  flow  obstructions. 

3)  Emergency  Spillway.  Spillway  channel  bottoms  and  side 
slopes  are  vegetated  with  grass  and  appear  stable. 

Spillway  inlet  and  outlet  channels  were  observed  free  of 
debris  and  flow  obstructions.  Spillway  channel  surfaces 
appeared  saturated  and  soft.  The  soil  cover  complex  in 
this  area  consists  primarily  of  clayey  sand  and  gravel. 

Reservoir  Area.  Reservoir  slopes  and  shorelines  are  primarily 
covered  with  grass  and  some  woodland,  and  appear  stable. 

Evidence  of  shoreline  erosion  or  slope  instability  was  not 
discernible.  Reservoir  water  and  discharge  from  the  outlet 
pipe  was  relatively  free  of  significant  turbidity.  Streams 
feeding  the  reservoir  are  stable  and  reportedly  transport  some 
sediment  from  neighboring  cultivated  farm  properties. 

Downstream  Channel.  The  left  stream  Hnk  of  the  exit  channel 
is  being  eroded  immediately  downstream  of  the  plunge  pool 
riprap  lining.  However,  the  erosion  is  not  affecting  the 
functioning  of  the  plunge  pool  at  the  present  time.  Stream 
channel  bottoms  are  cobble  lined  and  appear  stable.  No  flow 


obstructions  or  debris  were  observed.  A 6 In.  die.  cast  Iron 
drain  pipe  exits  on  the  right  side  of  the  plunge  pool  exit 
channel  Installed  to  drain  springs  originating  from  the  right 
emergency  channel  side  slope.  According  to  design  documents, 
the  pipe  Is  connected  to  a tile  drain  system.  Discharge  from 
the  drain  pipe  was  estimated  at  the  rate  of  8 gpm.  Landon's 
Dam  Run  meanders  approximately  1.2  miles  before  joining  the 
Little  Youghlogheny  River.  About  seven  (7)  Inhabited  residences 
are  located  within  the  estimated  flood  plain  of  Landon's  Dam 
Run. 

3 • 2 Evaluation 

a.  Embankment.  The  observed  saturated  and  soft  slope  surfaces 
are  Tocated  both  above  and  below  normal  reservoir  pool  level. 
These  saturated  areas  are  believed  the  result  of  recent  snow 
melt  and  freeze  - thaw  action  loosening  the  surface  soils. 

The  identified  wet  zones  located  near  the  toe  of  the  downstream 
embankment  are  not  considered  to  represent  a significant 
hazard  since  seepage  was  not  evident.  However,  these  zones 
should  be  observed  periodically  to  determine  if  a seepage 
condition  Is  developing  and  If  remedial  treatments  are  necessary. 
In  general,  the  observed  deficiencies  are  surflclal  In  scope 
and  do  not  affect  the  stability  of  the  dam.  Therefore,  the 
dam  embankment  Is  considered  to  be  In  good  condition  at  the 
present  time. 

b.  Appurtenant  Structures.  Principal  and  emergency  spillway 
structures  appear'  to  ¥e  functioning  as  designed,  and  are 
considered  to  be  In  good  condition. 


SECTION  4 

OPERATIONAL  FEATURES 


4.1  Procedure.  Normal  operating  procedure  does  not  require  a dam 
tender.  The  reservoir  Is  normally  maintained  at  the  crest  level  of 
the  overflow  weirs  of  the  principal  spillway  riser.  The  only 
operational  feature  of  the  dam  Is  a slide  gate  used  to  regulate  the 
drawdown  of  the  reservoir.  This  slide  gate  Is  normally  closed. 

4.2  Maintenance  of  Dam.  Dam  embankment  and  appurtenant  structures  are 
maintained  by  the  Wilson  Run  Public  Watershed  Association  with  the 
assistance  of  the  Soil  Conservation  Service.  Maintenance  reportedly 
consists  of  cutting  grass,  repairing  eroded  gullies  and  footpaths, 
removing  trash  from  dam  premises,  and  clearing  debris  from  the 
trash  racks.  Maintenance  is  generally  performed  on  an  annual 
basis. 

4.3  Inspection  of  Dam.  Operation  and  maintenance  Inspections  are 
usually  performed  on  an  annual  basis  by  the  Soil  Conservation 
Service,  at  the  request  of  the  Wilson  Run  Public  Watershed  Association. 
The  Inspections  generally  consist  of  visually  examining  the  dam 
embankment,  appurtenant  structures,  reservoir  area,  and  outlet 
channel,  and  providing  recommendations  for  needed  remedial  repairs. 

4.4  Maintenance  of  Operating  Facilities.  Maintenance  of  the  18  In.  dla. 
slide  gate  Is  reportedly  conducted  on  an  infrequent  basis.  As 
noted  In  Section  3.1-c(l),  the  slide  gate  was  successfully  operated 
on  the  date  of  the  field  reconnaissance. 

4.5  Warning  Systems  In  Effect.  There  is  no  warning  system  or  formal 
emergency  procedure  to  alert  or  evacuate,  as  necessary,  downstream 
residents  In  the  event  or  threat  of  a dam  failure. 

However,  the  local  Soil  Conservation  Service  district  office  indicated 
it  will  Initiate  appropriate  safety  measures,  should  the  threat  of 
high  flood  flows  or  a dam  failure  develop. 

4.5  Evaluation.  In  general,  the  dam  appears  to  be  reasonably  maintained 
and  monitored  by  the  Wilson  Run  Public  Watershed  Association  and 
Soil  Conservation  Service  inspection  personnel,  respectively.  The 
Identified  wet  zones  noted  In  Section  3.1 -b(3)  should  be  observed 
periodically  to  determine  any  change  In  condition.  A formal  flood 
surveillance  and  warning  plan  Is  needed  for  the  protection  of 
downstream  residents. 
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SECTION  5 

HYDROLOGY/HYDRAULICS 


5.1  Evaluation  of  Features 


a.  Design  Data.  The  Little  Youghlogheny  Site  No.  5 reservoir 
watershed  Is  about  2,150  acres  in  area,  and  ranges  In  relief 
from  El.  3,140  to  El.  2,424.5  at  normal  pool  level.  According 
to  a map  review  and  visual  observations,  watershed  cover 
complex  consists  predominately  of  open  pasture  and  woodland. 

A small  pond  Impoundment  Is  located  approximately  1 mile 
upstream  of  the  dam.  Hydrology  analyses  were  based  on  Soil 
Conservation  Service,  structure  classification  "C"  criteria. 

The  dam  Impounds  a reservoir  with  a surface  area  of  11  acres 
and  a normal  pool  volume  of  42  acre  feet.  The  principal 
spillway  overflow  weirs  pass  the  normal  base  flow  and  have  a 
peak  designed  discharge  corresponding  to  the  100-year  frequency 
storm.  The  emergency  spillway  control  crest  Is  set  at  the 
maximum  stage  level  of  the  100-year  frequency  storm  and  Is 
activated  when  surface  runoff  exceeds  4.3  Inches. 


The  required  spillway  design  flood  for  this  dam  facility  Is 
the  PMF.  Top  of  dam  and  emergency  spillway  hydraulic  capacity 
were  sized  to  pass  the  SCS  freeboard  hydrograph  flood,  corresponding 
to  26.2  In.  of  direct  rainfall  In  6 hours.  Soil  Conservation 
Service  flood  routing  data  Indicates  the  26.2  In.  of  direct 
rainfall  will  produce  a peak  Inflow  of  19,158  cfs  of  which 
13,506  cfs  will  be  passed  by  the  emergency  spillway  channel. 


The  reviewed  Soil  Conservation  Service  hydrological/hydraulic 
design  Information  Is  In  accordance  with  accepted  engineering 
practice  and  Is  considered  to  be  adequate  for  the  scope  of  a 
Phase  1 study.  (Refer  to  Appendix  C for  Soil  Conservation  Service 
hydrology  calculation  summaries  and  flood  hydrographs.) 


b.  Experience  Data.  Records  are  not  kept  of  reservoir  level 
elevations  or  rainfall  amounts.  The  storm  of  record  for  this 
area  occurred  In  March  1936.  Soil  Conservation  Service  routing 
calculations  Indicate  if  the  dam  had  been  constructed  at  that 
time,  the  maximum  flood  stage  would  have  been  El.  2,440.6,  or 
11.4  ft.  below  top  of  dam.  There  Is  no  record  of  emergency 
spillway  activation  to  date. 

c.  Visual  Observations  On  the  dates  of  the  visual  surveys,  no 
evidence  was  observed  of  conditions  that  would  prevent  the 
emergency  spillway  or  principal  spillway  riser  to  function  as 
designed. 


d.  Overtopping  Potential.  As  previously  stated,  the  required 
spillway  design  flood  for  Little  Youghlogheny  Site  No.  5 Is 
the  PMF.  Hydrometeorological  Report  No.  33  Indicates  the 
adjusted  6 hour  PMF  direct  rainfall  for  the  subject  site  area 
Is  21.5  Inches. 
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The  emergency  spillway  channel  Is  sized  to  pass  a flood  corresponding 
to  26.2  In.  of  direct  rainfall  In  6 hours  without  overtopping 
the  crest  of  the  dam.  Therefore,  It  Is  considered  unlikely 
the  dam  embankment  will  be  overtopped. 

e.  Spillway  Adequacy.  Based  upon  the  previously  developed  data, 
reservoir  storage  and  spillway  hydraulic  capacity  Is  adequate 
to  pass  the  full  PMF  (100*).  Therefore,  the  dam  and  spillway 
facilities  are  adequate  and  In  accordance  with  the  required 

criteria  set  forth  for  "Intermediate"  size,  "high"  hazard  dams. 

' 

f.  Downstream  Conditions.  The  plunge  pool  exit  channel  empties 
Into  the  original  stream  bed  of  Landon's  Dam  Run.  Landon's 
Dam  Run  has  a gradient  of  about  0.5*  and  a natural  channel 
width  of  about  10  ft.  Landon's  Dam  Run  joins  the  Little 
Youghlogheny  River  approximately  1.2  miles  downstream  near 
Loch  Lynn  Heights.  In  the  event  of  a dam  failure  or  high 
flood  flows,  about  seven  (7)  Inhabited  residences  will  be 
Inundated  between  the  dam  and  the  Little  Youghlogheny  River 
confluence. 
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SECTION  6 

STRUCTURAL  STABILITY 


6.1  Evaluation  of  Structural  Stability 

a.  Visual  Observations.  As  Indicated  In  Section  3,  visual  field 
observations  did  not  reveal  evidence  of  structural  distress  or 
deficiencies  that  would  significantly  affect  the  stability  of 
the  dam  embankment  or  appurtenant  structures.  However,  the 
observed  wet  zones  located  at  the  toe  of  the  downstream  embankment 
should  be  monitored  to  determine  If  seepage  conditions  are 
developing. 

b.  Design  and  Construction  Data.  Available  design  Information 
Indicates  slope  stability  analyses  were  performed  on  upstream 
and  downstream  embankment  slopes  using  the  modified  Swedish 
Circle  method.  The  analyses  considered  a 40  ft.  high  embankment 
with  a steady-state  phreatic  surface  sloping  from  the  emergency 
spillway  crest  level  to  the  proposed  toe  drain  filter  trench. 
According  to  the  design  summary,  the  as-built  embankment 
slopes  of  3H:1V  and  2.5H: IV  are  reportedly  stable  under  these 
assumed  conditions.  However,  critical  factors  of  safety 
against  shear  failure  were  not  given  In  the  design  summary. 

Slope  stability  analyses  were  based  on  consolidated  undrained 
trlaxlal  shear  strengths.  Laboratory  shear  strength  parameters 
ranged  from  about  d * 23°,  c * 600  psf  to  i ■ 30°,  c ■ 1,100  psf 
respectively,  for  remolded  core  and  outer  shell  soil  samples. 

These  saturated  shear  strength  parameters  appear  reasonable 
for  the  silty  clay  and  clayey  gravel  soil  materials  they 
represent,  with  the  possible  exception  of  the  high  cohesion 
value  of  the  gravel  soil  sample. 

No  documents  or  references  were  found  to  Indicate  that  seepage 
analyses  were  performed. 

Construction  progress  reports  Indicated  the  placement  and 
compaction  of  embankment  fill  materials  were  performed  under 
the  supervision  of  a Soil  Conservation  Service  representative. 

The  reports  also  Indicated  field  density  tests  were  performed 
to  monitor  compaction.  In  general,  all  contract  construction 
work  was  reportedly  completed  In  accordance  with  Soil  Conservation 
Service  specifications. 

c.  Operating  Records.  Operating  records  are  not  maintained  at 
tne  dam  facility.  However,  the  structural  stability  of  the 
dam  embankments  and  appurtenant  structures  Is  not  considered 
to  be  affected  by  the  operation  of  the  slide  gate. 


d.  Pott- Construction  Changes.  A tile  drain  system  was  Installed 
In  the  right  emergency  spillway  side  slope  after  the  completion 
of  the  dam  facility.  The  tile  drain  and  blanket  filter 
system  was  Installed  to  drain  springs  that  developed  In  this 
area.  The  collected  spring  water  Is  diverted  to  the  plunge 
pool  exit  channel  by  means  of  a 6 In.  dla.  cast  Iron  drain 
pipe. 

There  are  no  reports  of  additional  post-construction  changes 
made  at  this  dam  facility. 

e.  Seismic  Stability.  Little  Youghlogheny  Site  Ho.  5 Is  located 
In  a Seismic  Zone  1 area.  There  Is  no  Information  In  the 
design  report  to  Indicate  that  earthquake  conditions  were 
considered  In  the  slope  stability  analyses.  However,  assuming 
static  stability  analyses  were  based  on  a minimum  factor  of 
safety  against  shear  failure  of  1.5,  the  seismic  stability  of 
the  dam  structure  may  be  considered  adequate. 
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SECTION  7 

ASSESSMENT  AND  RECOMMENDATIONS/PROPOSED  REMEDIAL  MEASURES 
7.1  Dam  Assessment 


a.  Evaluation 

1)  Embankment  and  Spillways.  Little  Youghlogheny  Site  No.  5 
Is  considered  to  be  In  good  condition  at  the  present 
time.  This  conclusion  Is  based  on  the  reported  excellent 
performance  history  of  the  dam,  and  the  absence  of  discernible 
distress  that  would  significantly  affect  the  overall 
performance  or  stability  of  the  dam  embankment  and  appur- 
tenances. 

2)  Wet  Zones.  The  wet  zones  observed  at  the  toe  area  of  the 
downstream  embankment  slope  are  not  considered  to  represent 
a significant  hazard  to  the  dam  structure.  However,  these 
zones  should  be  observed  periodically  to  determine  If 
seepage  conditions  are  developing. 

3)  Flood  Discharge  Capacity.  Reviewed  hydrolog leal /hydraulic 
design  computations  Indicate  spillway  and  storage  capacities 
are  sufficient  to  pass  100%  of  the  PMF  without  overtopping 
the  dam  embankment.  The  spillway  system  Is  therefore 
considered  adequate  and  In  accordance  with  recommended 
guideline  criteria. 

b.  Adequacy  of  Information.  The  design  Information  and  drawings 
available  for  this  review  were  of  sufficient  detail  to  adequately 
conduct  a Phase  1 study. 


7.2 


c.  Necessity  for  Additional  Data.  No  additional  data  Is  considered 
required  at  this  time. 

d.  Urgency.  The  following  recommendations  should  be  Implemented 
as  soon  as  possible.  Wet  zones  should  be  monitored  on  a 
periodic  basis. 

[1 

Recommendations/Remedial  Measures.  The  following  recommendations 
are  presented  based  on  the  data  obta 1 ned : 

a.  Dam  and  Appurtenant  Structures 

1)  Monitor  wet  zones  near  toe  of  downstream  embankment  slope. 

Monitoring  to  consist  of  periodically  observing  the  wet 
zones  for  Increases  In  areal  extent  or  development  of 
seepage  conditions.  Report  any  change  In  conditions  to 
the  Maryland  Water  Resources  Administration  and  the  Soli 
Conservation  Service. 
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2)  Replace  small  animal  guard  screen  on  outlet  toe  drain  pipe. 

3)  Backfill,  tamp,  and  resod  eroded  rills  and  footpaths  on 
dam  embankment  slopes  and  junctions. 

b.  Operation  and  Maintenance  Procedures 

1)  Develop  a formal  flood  surveillance  and  warning  plan. 

Plan  to  Include,  but  not  limited  to,  the  following: 

(a)  Surveillance.  Around-the-clock  surveillance 

of  dam  embankments,  reservoir  levels,  and  spillway 
channels  during  periods  of  unusually  heavy  rainfall. 

(b)  Warning  System.  Formal  warning  procedures  to  alert 
downstream  residents  In  the  event  of  expected  high 
flood  flows. 

(c)  Evacuation  Plans.  Adequate  emergency  contingency 
plans  to  evacuate  downstream  residents  In  the  event 
or  threat  of  a dam  failure. 

2)  Develop  a more  thorough  and  active  maintenance  and 
Inspection  program  at  the  dam  facility.  Program  should 
Include  frequent  maintenance  and  exercising  of  the 
reservoir  drain  gate  valve  and  prompt  remedial  treatment 
of  deficiencies. 
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RESERVO*  HO  5 

U.  S DEPARTMENT  OF  AGRICV LTVRE 
SOIL  CONSERVATION  SERVICE 


Abutment  5ir» 


TfP<0l  Set  time  Print  tp*/  SpAtueg 
t 'steep  fie*  l noting  Oountfreem 

A1  lag  sm.  +r*0 


rgp*ef  Sec  He*  f * 


uqtntf  Spillmaj 


m*s  apecr"  &&*ou  *r 
sm  'its'o 


Tptih  Any  J pf  Ptmcgpt 


lou  inmtoKtlj  14,400  C.  1. 

U)  lu<  •“  *•*!  laiUI  •»  m ox  Lai  In  tom  a nu  1 Mi  1. 

!•  (O)  Material  aa  (tji taar tel  tj  tWW  (0.*'- 1,|') 

IT-121  (l.C'-I.C) 

1MI» 

I.  «■)  Maori al  aa  iqtiaaul  Vj  IT -411  (l.O'-l.**) 

IT- 41 5 

(>)  Aa  aaialla  10  laal  a{  aec  1 ahall  aaaalat  el  Material  fra  tom  atua  1 aef  I af  tto  aaeqeacy  qlllwj  axtaxetla* 
Mlactlaaly  Mlaaf  aal  flacaO  aa  a trcaUlaa  aaqlae  aa  flnctaf  Of  Ua  Eafliaaf, 

I.  (Oft  Material  aa  iqteaaetal  by  B-U)  (O.l'-J.O*) 

1.  (ao  Malarial  aa  aqraatatal  4y  IT- 201  (l.l'-lO.  J') 

a«5  Can-tla.  Will  W CUu  i,  fit  fill  Htrli  lUll  w cn^«ctW  to  m Um  thu  15  of  the  uni  mm  In. slty  ebtal aoi 

U <«p*ctUo  tests  •(  the  fUl  uttfUli  performed  la  accortlance  with  Kethof  C,  kSTH  Designation  D-b5*. 

ft*  no U tore  cmttst  of  the  fill  matrix  shall  U oe  nn  Urn  1 percent  above  or  2 foment  Wlw  *ptLu  mo  Let  arc  uatcat. 

<0  The  ■**!■■  alia  ®f  rock  (ripxou  that  (hall  Va  Incorporate*  la  the  fill  is  • loe»««x. 

'tl)  ft*  thie  knees  at  the  layer  a of  materiel  Wforc  eclectic*  a kail  mot  W more  than  1 laches. 

>^C)  fta  material  c6ta  triad  from  fac^itloa  excavation a (hall  U aal  actively  fluad  la  sene  1 aa  dlmtad  by  ^ EafUeet. 

lorn*  tl  approximately  15,100  C.  I. 

ftla  »•*  ahall  coca  La  t of  (C30  material  obtained  from  tha  eoertancy  spillway  excavation  aa  nTtwaatad  by  X^JOl 
(I.S'-IO. S')  tod  (CC)  materiel  obtain od  from  borrow  area  lo.  1 a a rapitaaatad  Wy  tf-*U  (l.f  )• 

-0)  Cm^  action  will  ho  Clare  A.  The  fUl  matrix  ahall  ho  cos^actci  to  mo  lira  them  55  forcent  of  tha  nr1—  Penalty  ohexioof 
la  coqp  act  loo  taata  of  tha  fill  materiala  porfemaf  la  aceorfance  with  Method  C,  ASH!  Das  Ignat  Loe  D-454. 

^C)  The  moietura  content  of  the  fill  matrix  (hell  ha  mo  mora  than  2 foment  above  or  t foment  below  qptlmm  no  latere  content. 

<£)  The  maxima  also  of  rock  frapeau  that  (hail  he  incorporated  la  the  fill  ia  I lathee. 

v<t)  The  UUbui  of  the  layers  of  material  before  compaction  (hell  not  he  more  Chan  f l°*l*(. 

KTTTi  for  the  description  of  the  lose  of  Che  teat  ho  lea  aoe  sheets  11  tod  12. 


4ao/»«~e/e  Shj**, 
1 •••(**/ 


SPILLWAY  EXCAVATION  8 FUL  PLACEMENT 
LITTLE  Y0U6HI0GHEN Y WATERSHED 
GARRETT  COUNTY,  MARYLAND 


RESERVOIR  NO.  5 


US.  DEPARTMENT  OF  AGRICULTURE 
SOIL  CONSERVATION  SERVICE 
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STEEL  QUANTITIES, TOTAL  JOB  fg’lY  ACJUH.  AM&nnt 


— 


U ANTITIES  THIS  SHEET  ONLY  17.1  CU-  Y 


l/Jf  ^ "0T[S  ' "Reinforced  concrete  quantities  total  job  ata  cu.  vos  *¥.r 

i-m-ol  suof*64rr,  class  o to  NON -REINFORCED  CONCRETE  QUANTITIES  TOTAL  JOB  576  CU.  YQS- 

fmrm  TTPC  mAU  TH/MOcC  //  LONS  # | 

,fl  A*  TOANCO  SATt 

, msms  srett,  rmiAoco  aoat/on  bronze 
urr  rrn  a size  acconoinc  to  nanus  acumen's  *e  comte  no  a tnjns 
onon/e  urr  nut  amp  scat  zacin6 

s tin,  $rem  swoes.  anchor  dolts,  sizeo  and  saacsd  ac condom  to  nanus  Acumen's  ne conns noauons 

, mT”  ,>mT  Sr,rt“  V CONSTRUCTION  DETAILS' 

’■Tree  W/9  • snemt,  J*i  M/O-O  NANUS,  AS  NAOC  ✓f  CONCOCTS  small  •*  CLASS  4000  Atmromcrc  OA  MOM  - At  mnomcso 

tr  DONOON  NCTAL  MNOOUCrS  ON  AONNOveD  CQiAVAL  SNT  m,  ftOKATSO  TSmSSTS  0,  0 O *! 

^ POoriAMO  csmsmt  rroe  ts  00  trot  . mtm  am  an  - smtaammmo 
Aomtrvmt  SMALL  Of  MS  to 

^ ALL  MtmfONCMN  STffL  *LACtO  14  COMCAf  Tf  AONffO  A4AMST  f« 
AAOUNO  SMALL  MAYS  A MMHAHM0  OA  S’  Cl  EAR  COvfM 

„jr#  VVV\  Jit  AiMfOAOMS  STffL  OlACSO  14  COMCAf  Tt  ACUMfO  A!  ROAMS 

MiCT  >^nN\  SMALL  MAYS  A MAtMAAf  Of  #“  Cl  f A A COYtA 

* V*  ■ ^ ALL  ffAOStO  tots  Of  COMCAf  Tt  TO  MAYS  A JU*’  CMAMffA  tAKSSf 

VS  \ ^r\.  \vV  OT  Mf  AMISS  MOT  to 

J / ^ CLASS  f AOOAfOATf  SMALL  Of  SUS  ST,  SAfe  lOt 

1 /M-  I TOO  OAATg  SMALL  Of  OAlYAMISSO  "A  ACCOAOAMCt  0>fM  SAfC  MO 


Of  TAM  Off  SMttT  f 


AS  BOUT 


RISER  - HEINE  STEEL  DETAILS 
LITTLE  YOUGH/OGHENY  WATERSHED 
GARRETT  COUNTY,  MARYLAND 
RESERVOIR  NO.  5 

U.  S.  DEPARTMENT  OF  AGRICULTURE 
SOIL  CONSERVATION  SERVICE 


U’L. 


ISOMETRIC 


I >—  R KRRtlAM  />**  ksru^ 


oa  tot-? 


PLATE  NO.  5 


fat*  *Oa*wy  Mm#  Caw  feat*  « V 

.%  *f~H  > L »».„ 

♦ .0  Iim  al»#d  «t»M  >M4  mm  Um  i»»y  (ntt»  'H* 

Mt.1.  *WW>I  ssd  al«ale  end  lilllll**). 

»•*  ■ rcimi  ),  ?ox  i>m  tM»  t.  n % • 

than  r.  oc /ci)  jj 

nwt  fi.  Mi.’ 

1.0  ltfNl)  | 

1.0  Itoilled  Iran  «.  ley-(ft) . 

l.M  lr«r*t(Mt  anil.  wi  Heyey  sand  iim  irintl. 

(•««•!  IM  Ira*  than  ) , l»l  neater  iKm  T.  . 

tco 

• Tl|ki  area a ahale  * aaniiivM  * nM^I*  ta  dig.  1 


4.0  feawa'crey  aalai  silty  ssnd'(Sf) 

1.  i Crav  •tl.Mlc  tilty  «*4  ira.tl  Ings  *«4 

HUK'AlliivI*.  dackboe  hr<4*  Mna.  • lariat 
lrf>lMIH*(OI) . 


i . » Krr.-nl  annulet  aanor.M*  t»  a »*Ua< 

•<Ky  < lay  Mtrlci«Ui-(Cr) 

3.0  Crawl  4*cayr4  angular.  '<<M>ia*r  ihal* 

>•  sand*  clay  wim*a>i>i*(CC) 

4.3  Cl  a*.  im4«  ilratrrvi,  naisi-rrry.  witlH-(Cl) 

1.0  Cra«*l’J«(a*r4  taadiluna,  ul Iwirr"., 

KMINrfX,  )«ll«w(C/) 

t.a  SjnCitanv.  grry-hrSMt.  flM  tllliifd,  wm 

I Mialvt  lata tad,  fa  stained 

II. >•  ^Witair,  *ievhrown.  Vary  flr.a  fralial, 

• tinea**.  (iMturrd  join ted,  fr  ttaiMd  la 
)niate.  Orlller  naardi  srens. 

14.0  fwcMMr,  rrd . very  fiar  -trained.  4a  Crawl 

15.0  Sana aiana.  ury-kioMi,  nlcacenws,  vary  Mat  * 
era! red. 

11.  a Samlatana,  nrryirav*,  ntrecesuft,  vary  flaa 
tnlMd. 

4. ■»  Utlteinnv.red,  c-lc  serous,  iiardiiaai  • 4 . 

l/.i  *endsi.>ne,  r.«!,  Ea.:iv»  n-lrol  - •liarmi,  fa 
cement  Jotnieo.  Traca  af  C#C niui a. 

10.  • j.*4*ianr,  r .-d , radfye  grainm,  ntcaraji,  * 

fa  cetane 

!3.0  fray,  flaa  ualiK,  lalna!  fa 

a:alna«  In  trace  a*  rt.-a,  huMaai  • 4 


'4.C  "hilr,  greyelavev.  iraev  •'  rln,  'fa  Oulll.  ’ 
Trara  a*  CeCl^ 

O/  Uiaiiiwt,  xrwhard,  faaalla 

IC.S  Sard » i ana,  grev.  realm  iralrrd,  JciMH,  f aCO.  i 

in  jalala.  . 

II. 0 Mllilaar.  tray  vltk  a rat  i»r«.  tract  af  alta  I 
rut  rrami. 

11. 0 Sand* tan*,  rrd'.rrt,  medlar-  'Mined.  jointed,  j 
f<  tialM  in  jalnta 

<*.  1 ‘ardtiMf,  t Try  rati  Ilia  graleed.  'II  Ira  tarrai 
>alata4  alii.  CaCO  la  jnl.  it  - fan#:  It 

1.0  lattaa  af  Mr.  1 

at  laaa  at  II*  aacaaa  af  1*  t.f.w.  Cased  it  II.S* 
aa  watav  laaa.  "Cart  catchlr  raa  ay  the  karral. 


0.0  flit  dark,  aattlaa  reete-OO.) 

1.1  flit,  ftllav-kma,  nan  led,  H«inal«*(m) 

3.0  Sant,  allf yfcrnwa  nettled.  101  aaytlar 

m 4cr4a  tawe-fM) 

*•*  *•**.  «»tftf.  jrtllaa  Iran,  fry  M atlii,  lot 

•ng.  attain  and  aaadataaa  fcatnenis-<fO 

4.0  fhala,  vnikrrrd  rat  elsyed-f  «) 

1.1  OtU,  waOartd  rat,  sandy. 

0.0  LUnim , irajrarttkaiad,  ye Ilea  yarn  CaOO.  If 

jnlata-faaalla  • , 

1.6  SI  1 1 at  ana.  rad,  alcacaawa,  fa  raaaat.  , 


jtilat  a-riaa  trained. 


fnraall.  flack,  nr«a  Ir . 


Clay.  *ar  11. hi  *tomi  . *•<  l a cent  1st*  ^ 
ancy,  net  •!.•(?!> 


Snrf,  r le-a.  ait*  rr. 

will,  irar.  - |(|n-  -aaMr-'f  v(* 

till’  <•*'•  -»o-  . tr'tlrd,  rat.va  *d' 
eeneittenre.  ; rtyln  trr-  iim  J 

-ravalff  f', 

'■rndarar,  la  vrrvar>d,  rattan. 
riiMmat,  fma  * r a Inna  a 

ft. 

ant'll  ana.  'Ira  j r*»  *»  I'.tirt,  'agnail*  «■ 


'•arv'ftlt  e~,  rr--\  r.  n>it  in  tel 


incvm,  'l'’*-  <iry,  r»  a «t-ia,  hsr.Jnese»t 
*i,  f iee  i f»i'.i'  . ' 


Shale.  red.  tll»v.  Serve  •>  1 
^arwifttone,  m‘,  i i,arrn'< 


t^dit..#,  , cc>*  'if  v'imIIj,  •»  stalled, 
i race  r lea  yrrotr 


Ll.-airat.v,  Ha  --rev,  iaid>,t.n||t. 


land  . .rr».  fcerd 
■*a'r,  till),  t>:  ive—  rear , 


»d » . '.ar.  MU*  | 


, *te.i 


5nMiaar*f«,  fa  cmii,  nrrrrniitrclia 
twl.rw.  far».-.  *»«4 


.4*1*',  to  ••.fty,  fr  scalar*.  ir.  /Inn. 
Tm  a r'  r.l«  a 


.tawiinrr,  red,  rityrra,  line  ifrliyd, 
fa  ra ram 


Scansions,  rre-»Jara*,  »|raer-«.i,  », 
r.-i-er,  af  rrrn>* . :..*un»  r(  tnir 


Os*.  a>Ct , yrlla.  "vulrr,  ivir»tr,'-(qj 

City,  se'i , ye  I las.  *aitln  ,iai>ititn-iA) 

Inna  I layer,  >m  art  lira,  lr\  m.-vlar 
ft  at  dstnr  • kfia’i  (fC> 

*!ialr,  rn  . ir'i,  *tarma»««4 , w r»  *|»a, 
aatd 

'■mdiirna,  rm,  fr  ca-anni.  *tna*cra|nad. 

nlracmn*. 

SI. ala,  ,-r.- . vary  c|a«.arnd»,  '.araaa**  a 4 

iiidiiWK,  r»>,  'ina  ^.rafnad,  lan<neia  a J 
fwastlft.  f a*”'  c»«*rt 

L«»nft|t*na  .r  •*  - frnltt,  aanJv  har*?. 

Ll^af lar.i  • sltr-at  * r.  cjcoj  1 Mil  It  ia«a  j 

►an*  t-flav  in  laa-'nr  ll-r  rltyny  Ir-Miri* 
lire  - v»  1 1 r'r  lrtf«l  wii  rvry  o;>rr.  ro-,t||  I 


a -Vi  clam  , ■ an . Mtt  1 1 at . arv.  lot  ttwali  ■! 

tftala  * 4a»  »sa4  n-itar , »ar«>.  r«a 

•ty  esci 

t ala.  i!a.r  a* a • vrm,  I rr-iftni  • 3 


Vialr,  tla.ry,  irnr-rV.,  r.  tijlr.-e,  s.|<  acac 
irnr  ••acraair  crai«rr  iia.ttrr;,  u>|»nd. 

»«t'»tnr,  r 1 i< araa-tft,  eiir  r rained  fa 


r /•».-*  - lea*  ■*«*•!*.  vrr»  di«a 
\ . iniina*  r-  (taint  in 

»r.  ir.rtrr  fcn!v  tUird  Xfta,  , 

ic  - rad  atrac  ct-uft,  wdiiM  rraiaai,  | 


'arvtft-.iftc.  r»«.  1 Iracattua  1 la,  CaCd* 


Llineftlata  rr  \ *rt||li,  iri.ir,  «antl-  . 

31.1  ,- 

•nala  ri’i.  re-  . -Icacaou..  I.rrdnara  *3, 

► reaft  a'.na  -*--i  iny  ?Unrt.  I 

r~  3,-:  • j 

L'fi'.l  m rlra-y,  jninird,  trace  af  aira  * ■ 

f>  ir  )air.:«  "v«h  Int  tair  cnarta  irtinrd.  } 

J'..  ; 

I llitiana  r»t  -<lcatrntis  trace  v*  fr  In  |alalt  1 

• and;  rr  -t-aarl  1 

j—  ‘1.1 

S»n-«f**n*-.  v k ra-1.  'esail*.  irara  #'  aid  • • 

r-r-tu.  l 

f—  *»•»  -I 

MdftirM,  .»•  r—rdun  y rjtred.  Tad/1,  cramt  • 
jelna  • II  lad  vlth  iar(  , dnatlls. 


. . Tnyaall,  raaia.  cafflae 

1.0  * 

^ ^ Irddlih-kma  esnty  clay  takkln  J 

leddlih-kraa  Hit , anew  sandstone 
4.  S I 

ll|M  Iran  Hit,  sane  aandstona  ar  akala 

tact an  nf  tala  1 

M M * 1 

i.  I.'i  Tm-aril.  , 

1.0  4. *.  t.  revr  aenr y Iran  clav  IN  clayey  sand,  *ltad  *| 

aandtranr  .?ncl»  avr.  1 i3.y  laaa  ihan  Wt..  , 


*.5  II.**  '►■tlti  irnr-i-m  tiiM  t!'  - occatinr.al  * 

crave  I -<V.  ) Water  level  • *tt-M 


0 1.0  Ta**nll 

10  4.0  Tan  dry  silt,  ereaelnnelly  snail  i^mldars. 00.} 

4 0 4.0  Iran  clayey  sand- (SC) 

00  10.1  Olive  clay,  v shale  anJ  alltstnm  . waarh.-rad 

te  anal.  ' Crs.el  , Crarel  ?f-t  I »» » t k« nv  T # 

I t treatt r tkar.3*  . Watac  level  I'lt-not  j 


TT.  in . si  -r-r-  n v.  t d.? 


U'cti.y-'Wi! 

watarvavs. 


. I cach'd  nut,  be*  land 


Llrv.tare  afn;-,  fa  stainad  fnaallt.  . j 

Shale  Mv*-t«d  clayey,  hardness  • 3.  traca  * 


I arena  r.V,  »vr»  flt»  sand*,  fa  cement, 
• race  af  nca 


rn  i.  qjr.  14*1.4 


* Dan*  if  Mailni  (an  (Sac  Owl  0 


2.'  Id*.  ■ Dtcmarttft  large  allirtnna  and  shale,  »hala 
end  •fltstnne*  Crtnl  4c*.  laaa  than  T . 

Id'X  treater  rhar  T . (AM) 


Tarsatl.  mat  a,  crare  ad  rahhlad. 


dm*  aanuy  clay,  trace  ad  grew). 
Ll^tOta  etna  sandy  till,  leave  ■■ftttaa, 


- I4.r  fatlM  af  hale. 


- 0.0  flit,  satvly.  wHanliwk,  taft  naia*.  lot  « 

•hale  tra«*|s*(<0)  I 

-1.1  1 

Clay,  aaad*  * taa  - aattlad,  dry.  H»t 
gravals  (A)  J 


flact  laae  tayaall. 


•m»  silty  clay,  traca  af  g rasa  I ar  rahdlaa. 


Illy  aha I a aaOOIaa. 


4 0 0.0  li«mi  d«««i  iin-I  V) 


n i«n#  «(I(««nw  —tj  i**:*, 
lllUliW*  lltMl  4t*.  IfM  «*»••  I 

•«•••♦*  iWr  7 . (OQ 


logs  or  test  notes  f\\; 
uttle  roucm>GHENr  watershed 

GARRETT  COUNTY,  MARYLAND;*. 
RESERVOtR  NOS  . :1 


U.  & DEPARTMENT  OF  AGRIC1 
SOIL  CONSERVATION  SERI 


II 


!.•  Taaeeti 


l.t  M U$mU 


cley-aara  M»4  «»r.  , 


*•*  Mm  r»wl . vMtr  MuniM,  mm  mtk 

1'mmm*  r+  «r.  _ ,i„  mim+m 


ten*  •«  •»!«,  « IUIHi  yell* 


• i m eit|.  ki«M»  Mmiu  eiey  * •*»r  «»«»•». 

wacea  mmwM'IO).  *•«•»  *M»iH 
V.r.|NM 

s.t  i.»  »Miik-r*ll«  law  plaataeity 

|N«I  MM  la  bearlap*<0r.) 

J.I  ?.•  Imw  MU  mMciiw  - 

IMUW 

1.#  kill*  «f  T.l.  • m MMktrW  brara 


ImI  •*  I S/41) 
e I *.  ;*!».* 


TfllArllMT,  ar  rart'fR.II) 

ma  'Mw.n-n»*il» 

mi.  4 ■;  irwit) 

8 rra*.  * eara  rack  Imo  (k«a  T , 

•»»»r  ratareW  hair  kt  C.<  *<C4l(N/t4) 

Ukbl(«r*  Mi  * ra  aar  te*(t11 

*«r*  •(  hale.  MailwHrM. 

<ll  farther.  Me  water  crate*  let# 
«•!»  threw-*  nv«.  wear  llrrcim,  lr«r 
Iraki  •«*»» 


Trfuil,  frM.  iM" 

Mrf,  poeri*  (rater, 


ti«f  ;tr«  »a*w  •»«  ('•>»!  - water  eaturate4. 
fairly  well  ira-’M-ls*,) 


tlwe  claa-law  elect i:lt\,  few  rmlit  larcer 

S'.  Mt«  trail  aaafume  f re.-wr : ( Ct) 


!*•«»  •*  t.r.  an  hard  re  ll«w-*  r.-wr  aaMltai 
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CHECK  LIST  Little  Youghlogheny 

ENGINEERING  DATA  NAME  OF  DAM  Site  No.  S 
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PHASE  I ID  # MO  55 
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BORROW  SOURCES  Borrow  source  locations  are  shown  on  as-built  drawings.  All  sources 

were  located  within  reservoir  boundaries. 


SPILLWAY  PLAN  See  plates  1,  2,  and  3 for  details.  Spillway  design  calculations 

included  In  design  report. 

SECTIONS 


LITTLE  YOUGHIOGHENY  SITE  NO.  5 


CHECK  LIST 

HYDROLOGIC  AND  HYDRAULIC 
ENGINEERING  DATA 


DRAINAGE  AREA  CHARACTERISTICS: 


ELEVATION  TOP  NORMAL  POOL  (STORAGE  CAPACITY):  2,423.4  ft.  (42  ac.-ft,) 

ELEVATION  TOP  FLOOD  CONTROL  POOL  (STORAGE  CAPACITY):  2,452.8  ft.  (1,500  ac. -ft.) 

ELEVATION  MAXIMUM  DESIGN  POOL:  2,445.2  ft.  (865  ac.-ft.) 

ELEVATION  TOP  DAM:  2,452.8  ft. .. 
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PHOTOGRAPH  5 Overview  of 


LITTLE  YOUGHIOGHENY  RIVER  OAH  SITE  NO.  5 
NOI  I.O.  NO.  MO  55 
REGIONAL  GEOLOGY 
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Little  Youghiogheny  Site  No.  5 Is  located  In  the  Allegheny  Plateau 
Physiographic  Province.  The  predominate  macrostructure  of  the 
region  Is  the  northeast  trending  Deer  Park  Anticline,  which 
extends  through  eastern  Garrett  County  Into  Pennsylvania. 

The  dam  Is  located  on  the  western  flank  of  the  Oeer  Park  Anticline, 
and  Is  underlain  by  the  Upper  Devonian  Jennings  Formation.  This 
formation  consists  of  interbedded  marine  shale,  siltstone,  and 
thin  sandstone  beds,  and  is  exposed  in  a belt  3-5  miles  wide. 

This  belt  forms  the  central  section  of  the  Deer  Park  Anticline. 

The  Hampshire  and  Pocono  Formation  contacts  are  located  approximately 
0.5  miles  and  1 mile  from  the  dam  site.  Sandstones,  alternating 
with  shales,  predominately  comprised  the  Hampshire  Formation. 

The  Pocono  Formation  consists  of  cross-bedded  sandstone  Interbedded 
with  slltstones  and  shales. 

Bedding  at  the  dam  site  strikes  approximately  N 40°  E,  and  dips 

as  follows:  22°  SE,  .75  miles  north  and  southeast  of  site,  n 

and  44°  SE, approximately  1 mile  southwest  of  site.  f 
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